be easily repeated by any person who is at all versed in che mistry, and possesses those most necessary qualifications in this science, patience and accuracy.
I am, Sir, Your most obliged humble servant, G. FORDYCE.
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It has been a great desideratum among chemists to deter mine the cause of the additional weight which metals acquire when they are calcined. To investigate this subject, I had begun the following experiment many years ago, but various other engagements have so much interrupted me, that I have had but little time to pursue any other chemical inquiry than such as were necessary to form the catalogue of the ores and minerals in Dr. H unter's museum.
There is great difficulty in choosing the metal on which in quiry should be instituted, on account of the differences of their calces. After a number of trials, I chose zinc, as that whose calces appeared to differ the least from one another; in other respects there are great objections to it likewise, but which may be got over.
I took a portion of the zinc I employed, and dissolved it in Vitriolic acid, with which it made a clear solution (without any of that black matter which commonly separates during its solution when we employ zinc imported from abroad). After precipitating it by an alkali, and exposing the calx to the air, it remained of a pure white ; so that it could contain no iron. This zinc was reduced to its perfect metallic form by breaking it into small particles, and melting it with black flux, taking that part of it only which was at the bottom of the crucible.
3 C a I reduced this metal to a calx, by dissolving it in vitriolic acid diluted with water, and precipitated it by dis solved in water.
In doing this, the acid should be diluted with four or live times its weight of water, and the zinc should be dissolved very slowly, avoiding heat as much as possible during the solution. If this precaution is not taken, a quantity of vo latile vitriolic acid will be produced, and spoil the experi ment.
In the precipitation the alkali is apt to re-dissolve the calx, if care be not taken to use it in solution in water, and that the solution is diluted with a large quantity of w ater: the propor tion in which the water is in aqua kali puri of the London Dis pensatory is a convenient solution of the alkali.
Care must likewise be taken, in the precipitation,that the solu tion of the kali be poured into the solution of the -turn in water by a little at a time, and that the whole be perfectly mixed together before a fresh quantity is poured in, otherwise part of the calx will be re-dissolved. It is farther necessary that the exact quantity of kali pur um be used : if too little is used, the whole calx will not be separated ; if too much, part of the calx will be re-dissolved. It is also necessary that the alkali be perfectly pure, especially free from fixed air,* as that would be transferred to the calx, and as it flies off when the kali is simply united with vitriolic acid, the accuracy of the experiment would be thus destroyed.
The weight of the calx, by which it exceeds the weight * I use the name of fixed air, although certainly not proper, in order to avoid running into confusion by employing those which have been given to this substance,, until the plurality o f voices shall fix an appropriated name to it.
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of the metal, shews that there is a substance added to the whole m etal; or, that while some substance is driven off, another is added in greater quantity ; since it is clear, from various ex periments well known to this learned body, that all matter gravitates, and that all the substances found in this earth, which have been tried, gravitate equally. This additional matter must be added to the metal either from the acid, the alkali, the water used in the solution, the air lying on the surface of the materials during the time of the operation, or it must come through the vessels in which the operation is performed. To ascertain this, I made the following experiment. I took a large quantity of vitriolic acid, purified by distilla tion (about two pounds, it not being material what quantity was taken exactly), I diluted it with distilled water about four or five times its weight by guess (the exact proportion being also immaterial), I applied to 1000 grains of this diluted acid a sufficient quantity for saturation of aqua kali of the London Dispensatory, rendered pure from fixed air, as is pre scribed in the process of the College ; I poured in the aqua kali puri to the diluted acid, by a little at a time, until it was nearly saturated. I then poured in some juice of violets, which gave the whole a red colour. I continued to add aqua kali , by a little at a time, until the red colour just disappeared. I added the aqua kali puri to the acid, rather than the acid to the alkali, because the loss of the red colour at the point of sa turation can be discerned much better than the loss of the yel low colour, which the alkali intermixes with the natural blue.
I ascertained the weight of the aqua kali puri, by weighing the bottle containing it before any was poured into the acid.
Dr. Fordyce on the Cause of the additional J find after the saturation took place; the deficiency of weight afterwards being the weight of the aqua kali puri applied to the acid for the saturation ; this was 10147 grains. I also weighed the vessel with the acid before the aqua kali puri was poured in, and afterwards; and found the increase of weight to be exactly the same as the weight of the aqua kali puri and juice of violets, so that nothing was lost during the operation. This experiment was three times repeated, taking the point of saturation from the eye. The quantities of aqua kali puri employed were found to be 10147 grains, 10145 grains, 10150 grains.
I took 10148 grains, being the mean of the three experi ments, and applied it to 1000 grains of the same vitriolic acid; evaporated the water to dryness, and heated it to a red heat, to drive off the whole of the water ; and found 978 grains of kali vitriolatum remaining. By this means I ascertained the quantity of kali vitriolatum produced from 1000 grains of the diluted vitriolic acid, when saturated with kali.
I took 1000 grains of the diluted vitriolic acid, and put it into a vessel, of the form in the figure annexed (Tab. X .), I added zinc to it until it would dissolve no m ore; I caught, during the solution, the inflammable air, which weighed 9 grains, and whose specific gravity was, to atmospheric air, as somewhat less than 1 to 12. The vessel contained the whole of the acid and the zinc in the globular part marked A, the acid being introduced by a funnel.
The solution was terminated in five d ay s; when part of the tube D being broke off, it was left to stand for four-andtwenty hours, to allow the inflammable air remaining in the which Metals acquire hy heifig . 379
vessel to fly off, and give place to the air of the atmosphere ; which happened spontaneously from the different specific gra vities of the two vapours. The vessel containing the solution of the zinc was now laid upon its side, and 10148 grains of aqua kali were intro duced by a crooked funnel into the globe B, being the quan tity sufficient to saturate 1000 grains of vitriolic acid, as before determined. Then the tube D was hermetically sealed, and the whole weighed. The vessel was then raised, so that the globe A was undermost; this was done very gradually, so that the aqua kali puri was gradually added to the solution of the zinc: when a little was poured in, the vessel was brought into an horizontal position again, and shaken a little ; this was repeated until the whole of the aqua kali puri was poured in. The zinc was thus precipitated in the form of a calx. It was suffered to stand for forty-eight hours: no alteration of the gravity took place, therefore nothing had entered through the glass to give additional weight to the zinc in order to calcine it. The next step was to open the tube, which was done under water, and in an atmosphere of the same heat in which it was sealed, to wit, 57* of F ahrenheit's thermometer. The air was neither diminished nor increased, none of the water being driven into the apparatus by the weight of the atmosphere, and none being thrown out. On heating the globe B, so as to drive out some of the air, it was found to be of the same purity, nearly, as that of the atmosphere, being tried by the application of nitrous air produced from solution of mercury. ' The weight, therefore, which the calx had gained, arose neither from any substance passing through the glass, nor the Cause of the additional Weigh ftom the super-incumbent air during the precipitation. It must, therefore, be either from the acid, the alkali, or the water.
To determine whether the acid or alkali gave the weight to the calx of the zinc, I washed out the kali vitriolatum, formed by the combination of the vitriolic acid and the kali, with pure water, repeatedly applied, until it came away as pure as when applied, to all sensible trials. The quantity of water used was above four pounds. I evaporated this water to dryness, and heated the mass red hot, to expel the whole of the water; it weighed seven grains more than the vitriolated tartar procured from applying the acid and alkali as above. After evaporating the water, I dissolved the mass again in 40 ounces Troy weight of pure water ; a yellowish powder separated. The solution of the vitriolated tartar, cleared of this powder, was again eva porated to dryness, and the water of crystallization driven off. It now weighed 976-grains, which is nearly two grains less than the vitriolated tartar I obtained from the acid and alkali applied simply together, without the intervention of the zinc.
The vitriolated tartar now obtained was free from any mix ture. The additional weight of the calx of the zinc did not arise, therefore, from either the acid or the alk ali: it remains, there fore, that it arose from the water.
The weight of the calx of the zinc was ascertained by dry ing it after washing out the vitriolated tartar, heating it to a red heat, and afterwards weighing it. The weight of the zinc dissolved in saturating the acid, was 164 grains: the weight of the calx 220 grains. The additional weight was, therefore, 56 grains.
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If it arose from the water, then a quantity of water, equal to the weight by which the calx exceeds the metal, must be lost in the operation. To determine this, I performed a distillation in the following manner.
I put 1000 grains of the same diluted vitriolic acid into the globe A of the same apparatus, then introduced the quantity of aqua kali puri found necessary to saturate it. The tube D was then bent downwards about the middle, and the apparatus? brought to an horizontal position; so that the bent part of the tube was in a perpendicular direction downwards; to this I affixed a small phial, and weighed the whole. I then put the globe B in a box filled with ice, and applied heat to the globe A, so as to distil over the water into the globe B, the liquor never being brought to the boiling point. When the matter in the globe A became dry, the heat was increased to a red one, to distil over likewise the water of crystallization. The whole apparatus was now weighed, and found not to have lost a grain ; nor was there any water in the phial. I then cracked the tube C, by applying a red hot iron to it, and letting a drop of cold water fall upon it. I next weighed the globe B with the water in it, then poured out the water, and let the glass dry. I weighed the glass; the deficient weight from the former weighing, being the weight of the water, was 10098 grains.
I repeated the experiment, with this difference; I put 1000 grains of the same vitriolic acid into the globe A, then in troduced the quantity of zinc sufficient to saturate i t : I took the weight of the inflammable air as before, and found it nearly the same in weight and quality. The same quantity of aqua kali puri was then introduced through a funnel as in the ''MDCCXCII* 3D former experiment, then the tube was bent downwards, and a phial applied to it as before. The whole apparatus was weighed after the distillation, and found not to have lost any sensible quantity of weight, nor was there any water in the phial. The phial being detached, and the tube broken as before, the globe weighed again when dry, the deficiency was less than in the former experiment by 63 grains, which is two grains less than the additional weight of the calx above the metal and of the inflammable air taken together ; and there fore the matter occasioning the additional weight pf the calx above that of the metal, and the inflammable air, are both pro=* duced from the water.
